The palliative care needs of people with interstitial lung disease (ILD) have recently been highlighted by the National Institute for Health and Care Excellence. All people with progressive ILD should receive best supportive care to improve symptom control and quality of life and where possible this should be evidence based.
INTRODUCTION
The palliative care needs of people with interstitial lung disease (ILD) have recently been highlighted by the National Institute for Health and Care Excellence (NICE) [1] . The present review aims to present the most up to date evidence for the epidemiology and management of the main symptoms of ILD. In addition, we will highlight psychological needs (including impact on carers) and suggest future areas for research.
BACKGROUND
ILD refers to a group of conditions affecting the interstitium of the lung, all of which share the common characteristics of lung scarring [2] . If a significant proportion of the lung becomes scarred, respiratory failure can occur [3] . The main ILD diseases that are fibrotic (resulting in scarring) and progressive in nature are idiopathic pulmonary fibrosis (IPF) and nonspecific interstitial pneumonia (NSIP). For the purposes of this study, these diseases will be collectively referred to as progressive idiopathic fibrotic interstitial lung disease (PIF-ILD).
There are at least 5000 new cases of PIF-ILD each year in England and Wales, with a similar number of deaths [4] . This means that in the United Kingdom, more people will die each year from PIF-ILD than from ovarian cancer, lymphoma, leukaemia, mesothelioma, or renal cancer [4] .
At present there are approximately 15 000 people in the United Kingdom with a PIF-ILD diagnosis [4] . People living with PIF-ILD experience a progressive loss of functional ability and ultimately, die from acute respiratory failure. Median survival from diagnosis is approximately 3 years [5, 6] . PIF-ILD is predominately a disease of later life, with two-thirds of people being more than 60 years old at presentation [7] with survival being poorest in those diagnosed later in life. This demographic profile is important as the incidence is set to double by 2030 as populations age [8] . UK data suggest that the estimated financial burden of hospitalization for PIF-ILD in 2010 was £16.2 million [9] with recent data from the United States study showing the mean cost of a nontransplant admission as $16 000 [10] . Importantly, a 2017 study linked 14 years of English death registration data showing that ILD related mortality is increasing (9.2% annually) [11] . Seventy percentage of those living with ILD died in hospital with comorbidities, social deprivation and living in urban areas independently increased the chances of death in hospital [11] .
For the current review, multiple PubMed searches were conducted using combinations of search terms (ILD/IPF, dyspnea/dyspnoea/breathlessness, cough, fatigue, palliative care/end of life, quality of life, surveys/questionnaires/psychometrics/patient reported outcome) and names and acronyms of various instruments for quality of life and symptoms (for example K-BILD and Dyspnoea-12). Choices of which measures to include in this review were based on considerations such as ease of use, responsiveness, relevance across diagnoses and availability of published data on use in palliative care.
RESPIRATORY SYMPTOMS IN INTERSTITIAL LUNG DISEASE
Those affected by PIF-ILD have limited treatment options and in the terminal stages, the focus of care is on palliation of symptoms. A 2017 systematic review to determine the symptom prevalence in those living with PIF-ILD found the overwhelming majority had breathlessness and cough (Carvajalino S, Reigada 
Breathlessness
A number of factors are thought to contribute to breathlessness in PIF-ILD. These include ventilator restriction, impaired gas exchange, impaired functional status, depression and comorbidities (e.g. emphysema, pulmonary hypertension, obesity) [12] . Breathlessness is not only a common symptom, but may precede diagnosis by 6.8 months to 4 years [13] . Breathlessness in IPF shows a strong correlation with quality of life [14] and mortality [15] . People living with ILD may describe their breathlessness as fatigue [16] and it is important to distinguish between these two symptoms. People living with chronic lung disease report higher levels of fatigue when they are breathlessness and have a more negative mood state [17, 18] .
MANAGEMENT OF BREATHLESSNESS
Breathlessness is often multifactorial and assessment should involve detailed history taking comprising physical, psychological and social domains [19] . Any reversible/treatable cause such as infection or pulmonary hypertension should be managed appropriately.
Nonpharmacological interventions
A Cochrane review looking at nonpharmacological interventions for breathlessness in advanced stages of malignant and nonmalignant diseases [20] found no studies containing people with ILD. However, as there may be a close link between psychosocial issues and breathlessness, psychosocial interventions [20] such as counselling, cognitive behavioural therapy and psychotherapy may be useful. A 2012 systematic review looking at interventions to improve symptoms and quality of life in people living with PIF-ILD examined 194 participants receiving pulmonary rehabilitation and found there was mixed evidence in IPF that pulmonary rehabilitation improves shortness of breath but positive effects were seen on fatigue and quality of life [21] . A subsequent Cochrane review in 2014 [22] found that immediately following pulmonary rehabilitation, participants could walk further and reported less breathlessness and improved quality of life. Information was insufficient to establish whether on-going effects were noted once pulmonary
KEY POINTS
Deaths from ILD are increasing and deaths in hospital are more common than home.
Patients and carers often suffer unmet physical and psychological needs and recent recommendations from the National Institute of Clinical Excellence promote the use of a new palliative care needs assessment tool.
Further research into symptom management, complex interventions transitioning patients from the hospital to community settings and ILD patient-reported outcome measures is needed.
rehabilitation had stopped. On balance, pulmonary rehabilitations may help with the symptom of fatigue [21] which has been reported in up to 97% of people living with IPF [23] and is a major problem affecting their quality of life [18] . Those with advanced disease can benefit if they are selected appropriately and if realistic goals are set [24] . Interestingly, other complex interventions such as breathlessness intervention services may also be beneficial. Higginson et al. [25] conducted a randomized controlled trial of 105 people living with refractory breathlessness which included nineteen people living with ILD. They found that people who received the integrated palliative care and respiratory breathlessness support service had significantly improved breathlessness mastery, a domain of the Chronic Respiratory Disease Questionnaire. Mastery assessed subjective control over breathlessness and effects on Qol and function, and was on average 16% higher for those receiving the breathlessness support service. This requires further research but the results are encouraging.
Pharmacological
In 2012, Bajwah et al. [21] they found only one small study (n ¼ 11) using diamorphine which showed improvement of breathlessness following administration of diamorphine. In addition, the recent Cochrane review for the use of opioids for breathlessness at the end of life [26] found no conclusive evidence for the use of opioids for ILD. However, this only included one study for ILD (n ¼ 6) [27] which looked at nebulized morphine. A recent 2016 systematic review [28] aimed to clarify the role of opioids in the treatment of breathlessness in people living with IPF. A paucity of IPF studies were found and studies were primarily conducted in COPD. An Australian pharmacovigilance study conducted in 2011 [29] trialled morphine sulphate in a group of palliative patients which included 10 people with ILD and showed promising results. A follow up randomized study looking at the use of modified release morphine in ILD is due for publication in late 2017 (ANZCTN trial registration number: ACTRN12611000711910).
A 2010 Cochrane review [30, 31] to determine the effect of oxygen therapy on survival and quality of life in ILD found no randomized controlled trial reporting quality of life measures. A subsequent 2013 double-blind randomized controlled trial [32] aiming to assess the effect of ambulatory oxygen on dyspnoea in 20 patients with IPF without resting hypoxemia found no significant difference in dyspnoea between ambulatory oxygen or air at each time point. Further detailed research looking at the role of oxygen in symptom control of these patients is needed.
Cough
Cough is a common problem in IPF with 60-88% reporting it as a symptom [23, 33, 34] . Cough frequency is high in PIF-ILD with median (range) 24 h cough counts varying from 226 (36-946) to 520 (117-1493) [35, 36] . Cough impacts on every part of the lives of those living with ILD. Cough leads to relationship difficulties, avoidance of public areas, and emotional challenges [14] . Women with cough are often troubled by stress incontinence [37] . A French study in a mixed group of 28 people living with ILD which included IPF patients, showed that stress incontinence was present in 50% of females with chronic cough compared to 7% of healthy controls [38] . All were ashamed of the symptom and 79% felt unable to mention it to their physician [38] .
MANAGEMENT OF COUGH
Cough on eating, postprandially or on phonation may indicate reflux [37] . Proton pump inhibitors (PPI) are the treatment of choice for gastroesophageal reflux disease (GORD) related chronic cough and improves GORD related cough in 36-100% of patients [39] [40] [41] . In addition, H2 antagonists have also been shown to improve GORD cough [42] . However, full acid suppression may only be possible by twice daily PPI and nocturnal H2 antagonist [43] . A prokinetic agent such as metoclopramide should be added if a diagnosis of oesophageal dysfunction is suspected [44] .
In addition, it has been proposed that there may be increased cough reflex sensitivity in ILD with an upregulation of sensory fibres in the lung [45] . Recent studies have highlighted the effectiveness of neuromodulatory agents such as thalidomide and gabapentin. A double-blind crossover randomized controlled trial in 98 IPF patients conducted by Horton et al. [46] showed promising results of thalidomide in improving cough and quality of life. However, concerns with regards to side effects and storage issues may make this a difficult drug to prescribe in everyday practice. Exciting evidence has emerged on the effectiveness of gabapentin in managing cough in healthy volunteers [47] and studies are needed to investigate whether this may be an effective and viable treatment option in ILD.
Impact of interstitial lung disease on patient and carer
Recent years has seen a welcomed increase in the number of published papers presenting qualitative methods that aim to provide an in-depth understanding of the experience of living with IPF. As such, this section will provide a summary of studies relating to the experiences of IPF patients and carers, and does not include studies of other types of ILD.
The current qualitative literature tends to explore the experience of living with IPF from the perspective of both the patient and carer. With this approach the patient and carer are interviewed together ('dyads') and can provide unique insights into the wider impact of IPF. Three contemporary themes emerge from the qualitative literature: overwhelming symptom burden, perceptions of palliative care and information needs.
Lindell et al. [48] analysed focus group data and reported that symptoms present an overwhelming burden for both patient and carer, reinforcing that found in previous in depth qualitative work [14] . Coughing in particular was reported to be 'draining' for those living with IPF and led to carer sleep deprivation [48] ; and described in terms of 'overwhelming coughing attacks' [49] . Overgaard et al. [49] identified a 'gradual and tacit role shift' when breathlessness impacted on the chores that the person with IPF once completed. Breathlessness and commencing long-term oxygen is viewed by patient and carer as a sign of deterioration, and although oxygen is first experienced as a limitation, it comes to be viewed as a necessity [49] . Both patients and carers become acutely aware of symptoms and their progression [49] .
Early introduction of palliative care is advocated in IPF as a means to reduce symptom burden [50] . However, Lindell et al. [50] and Bajwah et al. [51] found that those living with IPF can be reluctant to engage with palliative care services and discussions about advance care planning. It was noted that there was some confusion among focus group attendees about the goals of palliative care and how this option differed from hospice [48] . Sampson et al. [52] interviewed 27 patients and 21 paired carers and found that interviewees frequently compared their situation unfavourably with cancer patients who were deemed to have 'help coming from every direction'. Palliative care was viewed as 'that path to death', although two recipients of palliative care reported significant improvements on quality of life [52] . A needs assessment tool for specialist palliative care in ILD has recently been validated [53, 54] and endorsed by the National Institute for Health and Clinical Excellence (E0070), which may help to address such issues.
The need for accessible and up-to-date information for those living with ILD is consistently reported in recent studies [48, 49, 52, 55, 56] . Specific information needs that need to be addressed include, pharmacological therapies and managing associated side effects [56] , disease trajectory [52] , approaches to and goals of palliative care [48, 52] and support for family members [52] .
The transition from specialist care to community care has been addressed by Bajwah et al. [51] who found that a community case conference intervention improved communication between the specialist centre, community health professionals and those living with ILD.
Validated tools to measure symptoms in interstitial lung disease
Patient-reported outcome measures (PROMs) attempt to capture the patient's view about symptom experiences and impact, activity limitation and health-related quality of life (HRQL). Given the frequency and severity of distressing symptoms and reduced HRQL in those living with IPF, there is a relative paucity of IPF-specific tools.
Dyspnoea measures fall into two categories: direct measurements [e.g. the Borg scale, visual analogue scale (VAS), numerical rating scale (NRS) and . [57] [58] [59] and indirect measures that reflect activity limitation related to dyspnoea [e.g. the medical research council (MRC) dyspnoea scale and University of California San Diego Shortness of Breath Questionnaire (UCSD)] [60, 61] The NRS [58] consist of a single item scale that measures breathlessness severity or distress by asking the patient to mark or point to the number reflecting their shortness of breath. Given their relative ease of completion and not necessarily being linked to an activity, the NRS is useful in the palliative care setting.
The Dyspnoea-12 was developed using patients with a range cardiopulmonary conditions (n ¼ 358) including ILD (n ¼ 129) [59] . It consists of 12 items that represent sensory-perceptual and affective distress domains of breathlessness. The time frame for items is 'these days', rather than a specific interval or activity which may be a useful timeframe in a palliative care context. Dyspnoea-12 has demonstrated excellent reliability and validity in ILD (n ¼ 101; including IPF n ¼ 67) [62] . The MRC scale is used extensively to categorize patients according to dyspnoea-related activity limitation [59] and has been demonstrated to be predictive of disease progression in IPF [63] . The most frequently used and well validated tool for use in IPF is the UCSD, a 24-item measure that assesses self-reported shortness of breath while performing a variety of activities of daily living [61] . The UCSD has been used as a secondary endpoint in IPF trials and data are emerging to confirm its reliability and validity in IPF, including its ability to assess change in dyspnoea over time [64, 65] .
Few measures for the assessment of cough are available and data on the validity in IPF are poor. Cough-related quality of life measures include the Leicester Cough Questionnaire (LCQ) [66] and the Cough Quality of Life Questionnaire (CQLQ) [67] . The VAS is frequently used to assess chronic cough including cough severity and impact. Limited studies in IPF show that both the VAS and LCQ demonstrate acceptable correlation with objective cough counts [45] ; but no other reliability and validity data are available.
Currently, only one IPF-specific HRQL tool is available -A Tool to Assess Quality of Life in IPF (ATAQ) [68] . The original ATAQ version consisted of 89 questions, but a modified version consisting of 43 items has been developed based on pooled data from the United States and United Kingdom [69] . Further longitudinal studies are needed to confirm the sensitivity of ATAQ to changes in a patient's health status and in response to treatments. The King's Brief Interstitial Lung Disease (K-BILD) was developed in a mixed population of People with ILD including 49 with IPF [70] . It is a short questionnaire consisting of 15 items in three domains (breathlessness and activities, chest symptoms and psychological). Further research is needed to assess how the tool performs in IPF and within a palliative care context.
Originally developed in COPD, the St George's Respiratory Questionnaire (SGRQ) [71] is commonly used in studies involving patients with IPF [72] . A recent assessment of the psychometric properties of the SGRQ in a cohort of patients with IPF (n ¼ 428) demonstrated the acceptability of its reliability, construct validity and responsiveness in IPF [73] . The original SGRQ has been adapted for use in IPF -the SGRQ-I [74] . However, further evidence of the validity of the SGRQ-I for use as a specific-IPF measure is needed, including the context of palliative care.
Areas for future research
Further work is needed to clarify the role of oxygen, opioids and neuromodulatory agents in the symptom management of those living with ILD. In addition, further investigation into the role of breathlessness intervention services and the case conference in providing integrated and individualized care at the end of life is needed. Further work is needed to identify core PROMs specific to ILD/IPF to enable robust evaluation of interventions.
CONCLUSION
The present review summarizes the current literature for symptomatology in ILD focusing on symptom measurement and interventions for symptom management. Despite a welcomed increase in the number of recently published studies this area of research remains in its infancy. It is hoped that this review will help to guide future ILD research.
